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(57) ABSTRACT

A coupling device including a drive member that is rotatable
about an axis, a driven member that 1s substantially aligned
with the drive member and 1s selectively rotatable about the
axis, a speed sensing member that 1s coupled to the drive
member and 1s movable between a first position and a second
position 1n response to the rotational speed of the drive mem-
ber, and a clutch member that 1s movable between a disen-
gaged position and an engaged position 1n response to move-
ment of the speed sensing member between the first position
and the second position. At least a portion of the clutch
member 1s removable without changing the alignment
between the drive member and the driven member.

18 Claims, 4 Drawing Sheets
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1
DRIVE UNCOUPLER

BACKGROUND

The present invention relates to drive couplings for selec-
tively coupling two rotating bodies. More particularly, the
invention relates to drive couplings that automatically engage
two rotating bodies in response to the rotational speed of one
of the bodies.

Drive couplings are employed between a driving compo-
nent and a driven component to relay power from the driving,
component to the driven component.

Typical rotating machines such as air compressors, pumps,
and the like are typically powered by a prime mover such as
an internal combustion engine, a diesel engine, a turbine
engine, and the like. To connect the prime mover to the driven
component, flexible couplings are often employed. These
flexible couplings allow for some misalignment and absorb
some vibrations between the two rotating components. How-
ever, the use of flexible couplings has drawbacks. For
example, the driven component must be unloaded to start the
prime mover, or the starting system must be robust enough to
rotate the entire system, thus requiring heavier duty and more
expensive starter components. Thus, excess fuel 1s consumed
because the unloaded driven component cannot be uncoupled
while the driving component 1s running. Furthermore, fail-
ures that occur to typical flexible drive couplings require that
the driving component and driven component be disas-
sembled to facilitate the replacement of the coupling. These
fallures commonly occur at worksites which may not have
facilities to do extensive repairs. The disassembly procedure
may require that systems not aifected by the coupling failure
be taken apart, opeming the possibility of contamination or
breakage of system components.

SUMMARY

The coupling device of the invention 1n one form as an
automatic drive uncoupler, uncouples the driving and driven
components at 1dle, thereby reducing unnecessary fuel con-
sumption. A clutch member has radially replaceable friction
pads that can be easily serviced through an opening in a
housing. Repairs can be made 1n the field using simple hand
tools with virtually no disassembly of the driving component
and driven component, thereby providing a reduction 1n
repair costs through ease of maintenance.

In one construction, the mvention provides a coupling
device that includes a drive member that 1s rotatable about an
ax1s and a driven member that 1s substantially aligned with the
drive member and i1s selectively rotatable about the axis. A
speed sensing member 1s coupled to the drive member and 1s
movable between a {first position and a second position in
response to the rotational speed of the drive member. A clutch
member 1s movable between a disengaged position and an
engaged position 1n response to movement of the speed sens-
ing member between the first position and the second posi-
tion. At least a portion of the clutch member 1s removable
without changing the alignment between the drive member
and the driven member.

In another construction, the invention provides a coupling
device that includes a drive member that 1s rotatable about an
axi1s at a variable rotational speed and a driven member that 1s
substantially aligned with the drive member and 1s selectively
rotatable about the axis. A first flyweight and a second tly-
welght are each coupled to the drive member and are each
movable between a {first position and a second position in
response to the rotational speed of the drive member. A syn-
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chronizer 1s coupled to the first flyweight and the second
flyweight such that each moves toward the second position at
substantially the same rotational speed. A first clutch member
and a second clutch member are each movable between a
disengaged position and an engaged position 1n response to
movement of the corresponding first flyweight and second
flyweight between the first position and the second position.

In another construction, the invention provides a coupling
device that includes a drive member that 1s rotatable about an
axi1s at a variable rotational speed and a driven member that 1s
substantially aligned with the drive member and 1s selectively
rotatable about the axis. A speed sensing member 1s coupled
to the drive member and 1s movable between a first position
and a second position in response to the rotational speed of the
drive member. A clutch member includes a housing with an
aperture through a radially outward surface and a friction pad
that 1s removable through the aperture without changing the
alignment between the drive member and the driven member.
The friction pad 1s movable between a disengaged position
and an engaged position in response to movement of the
speed sensing member between the first position and the
second position. The friction pad moves to the engaged posi-
tion to engage the driven member such that the drive member
and the driven member rotate substantially in unison.

Other aspects of the mvention will become apparent by
consideration of the detailed description and accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic view of an engine coupled to a
compressor with a coupling device;

FIG. 2 1s a perspective view of a coupling device according,
to the mvention and suitable for use 1n the arrangement of
FIG. 1;

FIG. 3 1s a perspective view of the coupling device of FIG.
2 with a driven member removed and 1n a disengaged posi-
tion;

FIG. 4 1s a perspective view of the coupling device of FIG.
2 with the driven member removed and in an engaged posi-
tion; and

FIG. 5 1s a partially exploded view of the coupling device
of FIG. 2 the driven member removed and a portion of a brake
housing broken away.

DETAILED DESCRIPTION

Belore any constructions of the imnvention are explained in
detail, 1t 1s to be understood that the invention 1s not limited in
its application to the details of construction and the arrange-
ment of components set forth in the following description or
illustrated in the following drawings. The invention i1s capable
ol other constructions and of being practiced or of being
carried out 1n various ways. Also, 1t 1s to be understood that
the phraseology and terminology used herein 1s for the pur-
pose of description and should not be regarded as limiting.
The use of “including,” “comprising,” or “having” and varia-
tions thereof herein 1s meant to encompass the items listed
therealter and equivalents thereot as well as additional 1tems.
Unless specified or limited otherwise, the terms “mounted,”
“connected,” “supported,” and “coupled” and variations
thereol are used broadly and encompass both direct and indi-
rect mountings, connections, supports, and couplings. Fur-
ther, “connected” and “coupled” are not restricted to physical
or mechanical connections or couplings.

FIG. 1 shows a driving component in the form of an engine

10 positioned to provide rotational power to a driven compo-
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nent in the form of a compressor 14. The illustrated engine 10
1s an 1nternal combustion engine such as a diesel engine and
includes an engine output shatt 18. Of course, other driving
components could include other engines such as gasoline
powered mnternal combustion engines, rotary engines, and the
like. In addition, other driving components such as motors or
combustion turbines could be employed. In still other con-
structions, the driving component may be any body or com-
ponent which 1s operable to transmit power, for example, a
drive shait or another power train component.

The engine 10 powers the compressor 14. The compressor
14 may be used to compress a refrigerant, air, or any other
fluid, as desired. In other constructions, the driven component
may be a pump, a generator, or any other rotating component
that 1s periodically started and stopped, as desired.

FIG. 2 shows a coupling device in the form of an automatic
drive uncoupler 22 that 1s positioned between the engine 10
and the compressor 14. The automatic drive uncoupler 22
includes a drive member 26 that 1s connected to the engine 10
and a driven member 30 that 1s connected to the compressor
14. In the illustrated construction, the drive member 26 1s
directly connected to the engine 10 via the engine output shaft
18. In another construction, a gear box or another transmis-
s10n device 1s positioned between the driving component and
the driven component to increase or decrease the rotational
speed of the driven component relative to the driving compo-
nent.

The drive member 26 rotates about a drive axis 34 that runs
parallel to the engine output shait 18 and through the center of
the drive member 26. The drive member 26 also includes a
flywheel 38 that 1s generally disk shaped. In the preferred
construction, the flywheel 38 provides rotational inertia to the
system to reduce accelerations 1n the rotational speed of the
shaft. The 1llustrated tlywheel 38 i1s coupled directly to the
engine output shait 18. In other constructions, the flywheel 38
could be a different shape (e.g., an ellipse), have a different
configuration (e.g., not directly coupled to the engine output
shaft 18), and/or provide more or less inertia to the system.

As best shown 1n FIG. 3, the drive member 26 includes a
speed sensing member 42 that includes a first flyweight 46, a
second flyweight 50, a first anchor pin 54, a second anchor pin
58, a first bearing 62, and a second bearing 66. The second
flyweight 50, the second anchor pin 58, and the second bear-
ing 66 are similar to the first flyweight 46, the first anchor pin
54, and the first bearing 62, respectively and will not be
discussed 1n detail.

The first anchor pin 54 1s mounted to the flywheel 38 to
define a first p1vot axis 82 running parallel to the drive axis 34
and spaced therefrom. The second anchor pin 58 1s mounted
to the flywheel 38 about a second pivot axis 86 runnming
parallel to the drive axis 34 and spaced theretfrom. In the
illustrated construction, the first anchor pin 34 and the second
anchor pin 58 are fastened directly to the flywheel 38. In
preferred constructions, the first anchor pin 54 and the second
anchor pm 58 include a threaded pertlen such that the first
anchor pin 34 and the second anchor pin 58 removably fas-
tened to the flywheel 38 (e.g., threaded) However, other
constructions may permanently ailix the first anchor pin 54
and the second anchor pin 58 to the flywheel 38 (e.g., adhe-
stve, welding, brazing, etc.) or may form the first anchor pin
54 and the second anchor pin 38 as part of the flywheel 38. In
other constructions, the first anchor pin 54 and the second
anchor pin 38 may be attached to (either removably or per-
manently), or formed as part of the first flyweight 46 and the
second tlyweight 50, respectively.

The first bearing 62 includes an inner race, rolling mem-
bers, and an outer race that are arranged to allow reduced
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friction rotation of the outer race with respect to the inner
race. In the 1llustrated construction, the inner race 1s sized to
closely match the diameter of the first anchor pin 534 and the
outer race 1s sized to closely fit within an aperture 74 formed
in the first flyweight 46. The rolling members may include
balls, rollers, needles and the like. The first bearing 62 couples
the first flyweight 46 to the first anchor pin 54 such that the
first flyweight 46 may rotate about the first anchor pin 54 and
the first prvot axis 82. The second bearing 66 couples the
second flyweight 50 to the second anchor pin 58 such that the
second flyweight 50 may rotate about the second anchor pin
58 and the second pivot axis 86. In the 1llustrated construc-
tion, a sealed ball bearing 1s employed. Of course other con-
structions could employ unsealed bearings, needle bearings,
roller bearings, journal bearings, and the like.

The first flyweight 46 and second flyweight 50 each
include a synchronizing portion 70 and an actuating portion
78 and are movably attached to the first anchor pin 54 and
second anchor pin 58 respectively, via the first bearing 62 and
second bearing 66 respectively. The first flyweight 46 and
second flyweight 50 are movable between a first or disen-
gaged position (1llustrated 1n FI1G. 3) and a second or engaged
position (1llustrated 1n FI1G. 4). With reference to FIG. 3, the
synchronizing portion 70 includes a curved portion that
includes a plurality of gear teeth. The actuating portion 78
extends from the aperture 74 such that movement of the
flyweight 46 between the disengaged position and the
engaged position produce a corresponding movement at the
actuating portion 78.

A synchronizing member 90 couples the first flyweight 46
to the second flyweight 50 such that the first flyweight 46 and
the second flyweight 50 move between the first position and
the second position substantially in umison. As 1illustrated in
FIG. 5, one construction of the synchronizing member 90
includes a toothed gear 94 and a torsion spring 98. The
toothed gear 94 1s positioned on the flywheel 38 and coupled
thereto for rotation about the drive axis 34. The toothed gear
94 engages the gear teeth of the synchronizing portions 70 of
the first flyweight 46 and the second flyweight 50 and main-
tains an engaged relationship with both the first flyweight 46
and the second flyweight 50 during movement between the
first position and the second position. The torsion spring 98 1s
coupled to the flywheel 38 and the toothed gear 94 and acts to
bias the toothed gear 94 1n a counterclockwise direction (as
viewed 1n FI1G. 5) to bias the first flyweight 46 and the second
flyweight 50 toward the disengaged position (FIG. 3).

A first clutch member 102 1s operatively connected to the
first flyweight 46 and a second clutch member 106 1s opera-
tively connected to the second flyweight 50. The first clutch
member 102 1s disposed within a first housing 110 that 1s
directly connected to the flywheel 38. In the illustrated con-
struction, the first housing 110 1s fastened to the flywheel 38
with bolts. The first housing 110 includes an outer wall 114
positioned substantially adjacent the outer diameter of the
flywheel 38 and extending 1n a direction substantially parallel
with the drive axis 34. The outer wall 114 has a radially
outward surface 118 and an aperture 122 formed through the
radially outward surface 118. A cap portion 126 1s formed
with the outer wall 114 and extends toward the drive axis 34
in a direction substantially perpendicular to the drive axis 34.
A second housing 130 associated with the second clutch

member 106 1s similar to the first housing 110 and will not be
discussed 1n detail.

Each of the first clutch member 102 and the second clutch
member 106 includes an actuating rod 134, a master cylinder
(not shown), a first friction pad 142, and a second friction pad
146, all disposed substantially within the first housing 110 or




US 8,408,376 B2

S

second housing 130. The actuating rod 134 defines a rod axis
150 along its length, a first end 154, and a second end (not
shown). The first end 154 1s directly coupled to the actuating
portion 78 of the respective tlyweight 46 such that the actu-
ating rod 134 can rotate relative to the flyweight 46. The
second end 1s coupled to the master cylinder such that the
actuating rod 134 may travel along the rod axis 150. The
actuating rod 134 translates the rotary motion of the flyweight
46 1nto a substantially linear motion along the rod axis 150.

The master cylinder translates the motion of the actuating
rod 134 along the rod axis 150 into a motion of the first
friction pad 142 parallel to the drive axis 34. The linear
motion of the actuating rod 134, and the force applied thereby,
1s amplified via appropriately sized hydraulic pistons such
that a larger force 1s applied at a different location. The design
and specific arrangement of the master cylinder 1s not limiting
to the invention. In one construction the master cylinder may
be different or may be eliminated. In addition, the master
cylinder may be replaced with a mechanical linkage system or
another actuation system, as desired.

The first friction pad 142 defines a friction surface 162 that
1s substantially parallel to the flywheel 38 and spaced from the
cap portion 126. The first friction pad 142 1s movably coupled
to the master cylinder and 1s movable between a disengaged
position and an engaged position in response to rotation of the
first flyweight 46 between the first position and the second
position, respectively. In the illustrated construction, the first
friction pad 142 includes a ceramic matenal well suited to
heat transfer and high friction situations. In other construc-
tions, other materials such as chopped steel wool, wire, 1rron
powder, copper, graphite, inorganaic fillers, friction modifiers,
glass, rubber, carbon, carbon fiber such as KEVLAR®), high-
temperature resins, ceramic fibers, nonierrous filler materi-
als, bonding agents, and/or other materials may be used, as
desired.

The second friction pad 146 1s mounted to the cap portion
126 of the first housing 110. The second friction pad 146 may
be a tloating friction pad (1.e., allows some movement sub-
stantially parallel to the drive axis 34) or may be fixed 1n
place. The first friction pad 142 and the second iriction pad
146 define a gap having a width. The gap 1s smaller when the
first friction pad 142 1s in the engaged position than when 1n
the disengaged position. In other words, the first friction pad
142 and the second friction pad 146 are drawn together when
the first friction pad 142 moves toward the engaged position.

The second clutch member 106 1s similar to the first clutch
member 102 and will not be discussed 1n detail. The second
clutch member 106 1s located on the flywheel 38, 1s disposed
within the second housing 130, and functions substantially
the same as the first clutch member 102 1n response to move-
ment of the second flyweight 50.

In the illustrated construction, the driven member 30 1s
directly connected to the compressor 14 via an mput shatt
166. The driven member 30 selectively rotates about the drive
axis 34 and includes a floating rotor 170 that 1s generally disk
shaped. In an exemplary construction, the floating rotor 170
includes a central aperture with a female spline (not shown).
The mput shaft 166 includes a male spline (not shown) that
engages the female spline of the floating rotor 170. The
engagement of the male spline with the female spline allows
the tloating rotor 170 to be firmly attached to the compressor
input shaft 166 to allow torque transier while allowing the
floating rotor 170 to float along the drive axis 34 of the
compressor input shait 166 to account for uneven wear of the
first friction pad 142 and the second iriction pad 146.

The floating rotor 170 1s axially displaced from the fly-
wheel 38 and positioned within the first clutch member 102
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and the second clutch member 106 between the first friction
pad 142 and the second friction pad 146. When the first
triction pad 142 1s 1n the disengaged position the floating rotor
170 1s not 1n substantial contact with the first friction pad 142
or the second friction pad 146.

In one construction, the automatic drive uncoupler 22 1s
contained within a housing (not shown) or a bell housing (not
shown) that includes an access cover (not shown). The bell
housing 1nhibits access to the automatic drive uncoupler 22
and the access cover may be removed to provide access for
maintenance.

In operation, when the engine 10 1s not runming the drive
member 26 1s not rotating and likewise, the driven member 30
1s substantially stationary. When the engine 10 starts up, the
drive member 26 begins to rotate and the engine 10 acceler-
ates to an 1dle speed without any load being applied to the
driven member 30. As the speed of the rotation increases
above 1dle speed, the first flyweight 46 and the second fly-
weight 50 begin to rotate about the first anchor pin 54 and
second anchor pin 38, respectively, from the first position
toward the second position. As the first tlyweight 46 and the
second flyweight 50 rotate, the toothed gear 94 and torsion
spring 98 synchronize the movement such that the first fly-
weilght 46 and the second flyweight 50 rotate at the same pace
and begin rotation at the same rotational speed. As one of
ordinary skill will realize, the torsion spring 98 can be sized
(1.e., Iree length and stifiness) to provide rotation at virtually
any speed desired.

As the first flyweight 46 and the second flyweight 50 rotate
towards the second position, the actuating rods 134 move
such that the master cylinders 138 move the first friction pads
142 toward the second friction pads 146 of the first and second
clutch members 102, 106 (1.¢., moving from the disengaged
position towards the engaged position). In the 1llustrated con-
struction, no external intervention 1s necessary to move the
first and second clutch members 102, 106 between the
engaged and disengaged positions (i.e., the coupling device
actuates automatically 1n response to the rotational speed of
the driving component). As the first friction pads 142 move
toward the second friction pads 146, the floating rotor 170 1s
engaged and begins to rotate with the drive member 26.

When the drive member 26 first begins to engage the driven
component (e.g., the compressor 14), the friction surface 162
of the first friction pad 142 allows some slippage between the
first friction pad 142 and the floating rotor 170 such that the
driven component (e.g., the compressor 14) 1s gradually
brought to the rotational speed of the drive component (e.g.,
the engine 10). Once the first flyweight 46 and the second
flyweight 50 are positioned in the second position and the first
friction pads 142 are in the engaged position, the tloating
rotor 170 and therefore the driven member 30 rotate at sub-
stantially the same rate or speed as the drive member 26 with
substantially no slippage.

As the engine 10 slows to an 1dle speed, or at any other time
the engine 10 1s at or below 1dle speed, the first flyweight 46
and the second flyweight 50 are retracted to the first position
by the torsion spring 98 and the toothed gear 94. The first
friction pads 142 are moved to the disengaged position 1n
response to the movement of the first flyweight 46 and the
second flyweight 50 to the first position. Therefore, at or
below 1dle speeds the drive member 26 1s substantially
decoupled from the driven member 30, such that the drive
member 26 may be rotating relatively slowly under no load
while the driven member 30 1s substantially stationary.

While the driven member 30 is not rotating (e.g., with the
engine 10 ofl), the first friction pad 142 may be removed
through the aperture 122 in the radially outward surface 118
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of the first housing 110 and/or the second housing 130 with-
out changing the alignment between the drive member 26 and
the driven member 30. A new first {riction pad 142 may then
be 1nstalled through the aperture 122 without changing the
alignment between the engine 10 and the compressor 14.
Likewise, the second {iriction pad 146 may be replaced
through the aperture 122. The ability to replace the friction
pads 142, 146 without altering the alignment of the drive and
driven components (e.g., the engine 10 and the compressor
14) presents a significant advantage over any existing system.
The alignment process 1s time consuming and costly. As such,
avoiding the need to realign the driving and driven compo-
nents satisfies a long standing need 1n the industry to provide
a faster and less expensive mode for replacing couplings.

Various features and advantages of the invention are set
forth 1n the following claims.

What 1s claimed 1s:

1. A coupling device comprising:

a drive member rotatable about an axis;

a driven member substantially aligned with the drive mem-

ber and selectively rotatable about the axis;

a first flyweight and a second flyweight, each coupled to the
drive member and each movable between a first position
and a second position in response to the rotational speed
of the drive member:

a synchronizing member positioned to couple the first tly-
weight and the second flyweight such that the first fly-
weight and the second flyweight pivot from the first
position to the second position at about the same speed;
and

a clutch member movable between a disengaged position
and an engaged position 1n response to movement of the
first tlyweight and the second flyweight between the first
position and the second position,

wherein the synchronizing member includes a gear that
engages the first flyweight and the second flyweight, and

wherein the clutch member 1s disposed within a housing
having an aperture through a radially outward surface, at
least a portion of the clutch member being removable
through the aperture without changing the alignment
between the drive member and the driven member.

2. The coupling device of claim 1, wherein the drive mem-

ber includes a flywheel supported for rotation about the axis.

3. The coupling device of claim 1, wherein the driven
member 1ncludes a floating rotor that 1s selectively rotatable
about the axis and can move axially along the axis.

4. The coupling device of claim 1, wherein the drive mem-
ber and the driven member are uncoupled and rotate with
respect to one another when the first and second flyweights
are 1n the first position, and the drive member and the driven
member are coupled and rotate substantially 1n unison when
the first and second flyweights are 1n the second position.

5. The coupling device of claim 1, wherein the drive mem-
ber and the driven member are uncoupled and rotate with
respect to one another when the clutch member 1s 1n the
disengaged position, and the drive member and the driven
member are coupled and rotate 1n unison when the clutch
member 1s 1n the engaged position.

6. The coupling device of claim 1, wherein the clutch
member includes a friction pad and an actuator operable to
move the friction pad in a direction substantially parallel to
the axis.

7. The coupling device of claim 6, wherein the friction pad
1s radially removable from the actuator without changing the
alignment between the drive member and the driven member.

8. The coupling device of claim 1, wherein the clutch
member includes a first friction pad and a second friction pad.

10

15

20

25

30

35

40

45

50

55

60

65

8

9. The coupling device of claim 1, wherein the synchroniz-
ing member includes a biasing member that biases the gear
such that the first flyweight and the second flyweight are
biased toward the first position.

10. The coupling device of claim 9, wherein the biasing
member 1s a torsional spring.

11. A coupling device comprising;:

a drive member rotatable about an axis at a variable rota-

tional speed;

a driven member substantially aligned with the drive mem-
ber and selectively rotatable about the axis;

a first flyweight and a second flyweight, each coupled to the
drive member and each movable between a first position
and a second position in response to the rotational speed
of the drive member;

a synchronizer coupled to the first flyweight and the second
flyweight such that each moves toward the second posi-
tion at substantially the same rotational speed; and

a first clutch member and a second clutch member, each
movable between a disengaged position and an engaged
position 1n response to movement of the corresponding
first flyweight and second flyweight between the first
position and the second position;

wherein each clutch member includes a friction pad and an
actuator operable to move the friction pad 1n a direction
substantially parallel to the axis.

12. The coupling device of claim 11, wherein at least a
portion of each of the first clutch member and the second
clutch member are removable without changing the align-
ment between the drive member and the driven member.

13. The coupling device of claam 11, wherein the drive
member mcludes a flywheel that rotates about the axis.

14. The coupling device of claim 13, wherein the first
flyweight 1s moveably coupled to the flywheel such that the
first flyweight rotates about a first p1vot axis separate from the
axis, and the second flyweight 1s moveably coupled to the
flywheel such that the second flyweight rotates about a sec-
ond pivot axis separate from the axis.

15. The coupling device of claim 11, wherein the driven
member 1ncludes a floating rotor that 1s selectively rotatable
about the axis and can move axially along the axis.

16. A coupling device comprising;:

a drive member rotatable about an axis at a variable rota-

tional speed;

a driven member substantially aligned with the drive mem-
ber and selectively rotatable about the axis;

a speed sensing member including a first flyweight and a
second flyweight, each flyweight coupled to the drive
member and movable between a first position and a
second position 1n response to the rotational speed of the
drive member:

a synchronizing member interconnecting the first fly-
weight and the second flyweight to coordinate move-
ment of the first flyweight and the second flyweight; and

a clutch member disposed within a housing having an
aperture through a radially outward surtace, the clutch
member including a friction pad removable through the
aperture without changing the alignment between the
drive member and the driven member, the friction pad
movable between a disengaged position and an engaged
position in response to movement of the speed sensing
member between the first position and the second posi-
tion;

wherein the synchronizing member includes a gear that
engages the first flyweight and the second flyweight, and
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wherein the friction pad moves to the engaged position to
engage the driven member such that the drive member
and the driven member rotate substantially 1in unison.
17. The coupling device of claim 16, wherein the drive
member includes a flywheel that rotates about the axis, the
speed sensing member and the clutch member are coupled
and rotatable with the flywheel; and

wherein the speed sensing member 1s rotatably mounted to
the flywheel.

5
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18. The coupling device of claim 16, wherein the synchro-
nizing member includes a biasing member that biases the gear

such that the first flyweight and the second flyweight are
biased toward the first position.
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